Biochemical comparison of fibroblast populations from different periodontal tissues: characterization of matrix protein and collagenolytic enzyme synthesis.
To compare the expression of extracellular matrix components by fibroblasts from different periodontal tissues, rat molar periodontal ligament fibroblasts (RPL) and rat gingival fibroblasts (RGF) were isolated and cultured from individual animals. Pulse-chase experiments using [35S]methionine as a precursor revealed that confluent populations of early passage cells of both cell types synthesized similar amounts of collagen, fibronectin, and SPARC/osteonectin. Qualitative and quantitative differences were apparent in the relative proportions of type III collagen, in the rates of procollagen processing, and in the synthesis of a small number of unidentified proteins observed by sodium dodecyl sulphate--polyacrylamide gel electrophoresis. Collagen constituted 24-26% of the radiolabelled proteins secreted by both cell types, type I being the predominant collagen, with lower amounts of type III (3-8% RGF, 8-18% RPL) and type V (approximately 1%) collagens. Procollagen processing in the culture medium of RPL cells was more rapid than for RGF cells, but was increased in multilayered cultures of both RPL and RGF. In multilayered cultures, collagen TCA fragments, indicative of tissue collagenase activity, were also identified. Active and latent tissue collagenases and a latent form of a novel collagenolytic enzyme (matrix metalloendoproteinase-V) that cleaves native TCA fragments were demonstrated in these cultures. Addition of either concanavalin A (10(-6) M) or retinoic acid (10(-5) M) to the culture medium stimulated the secretion of the latent collagenolytic enzymes. Collagenase inhibitor was also synthesized by both RGF and RPL cells. SPARC/osteonectin, a 40-kilodalton glycoprotein, represented 0.5-1.0% of the secreted radiolabelled proteins of both cell types.